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Loss index (8 M) Reslenosis rate (%) 
Gr-H 0.25 -I- 0.21 24 
Gr-L 0.60 ± 0.26" 93" 
*p < 0.01 vs Gr-H 
In conclusion, the low levels of CN expreSSion in SMC contribute to a high 
dsk for restenOSiS at the late stage after DCA. These results indicated that 
local delivery of recombinant human CN gane may prevent the coronary 
restenosis in human. 
~ Changse in Myocardial  Perlusion After Coronary 
Anglopiasty Viaualized by Three Dimensional 
Contrast Echocardlography 
Adc A. Aiazian, Jaap Hamburger, Folkert J. Ten Cate, Patrick W. Serr~js, 
Jos R.T.C. RoalandL Thoraxcenter, Erasmus University and Univers,~ty 
Hospital, Rotterdam, The Netherlands 
Aim of the study:To assess the result of the interventional treatment by the 
recently developed technique of three dimensional (3D) myocardial contrast 
echocardiography (MCE}. 
Methods: In 12 patients (pts) (9 male, 3 female, mean age 52 ± 10 years) 
with chronic total occlusion of one of the major coronary arteries (right, 
coronary artery (RCA) in 10 and left anterior dascendenco a~tery (LAD) 
in 2 pts) three standard apical views were studied by MCE. During MCE 
senicated Iopamidct was injected into the RCA and subsequently into the left 
coronary artery (LCA). Following successful recanalizutJon of the occluded 
artery MCE was repeated and a 16 segments 3D celour coded perfusion 
map reconstructed by a dedicated workstation (Axle), 
Resuits.~epresentative example of 3D left ventricular posterior views fol- 
lowing RCA injections in a patient with a RCA occlusion, Dark areas show 
the segments with low opacitication. In pts with RCA occlusion ~ of the 
segments changed their supply from LCA to RCA; 17=,= after PTCA obtained 
the flow from the RCA while the collateral supply from the LCA still existed. 
In pts with LAD occlusion 25% of the segments changed their supply from 
RCA to LCA and 18=/o received the flow both from LCA and RCA after the 
intervention. 
Bct'ore PTCA ARcr PTCA 
Conclusion:Three dimensional MCE can be used to assess the results of 
coronary angioplasty, 
LOw Molecular Weight Hepedn, Revipadn, in 
Prevention of RestenOsls ARer FrCA: Results of 
the REDUCE Trial 
Karl R. Karsch, Melitta B. Preisack, Ra0ul Bonan, on behalf of the REDUCE 
Study Group. University of TObingan, Germany 
Revipafin, a low molecular weight hapafin, has been found to be a potent 
antiproliferalive compound es/de from its anticoagulant effects In in vitro 
and in vivo experiments. We have conducted a randomized, double-blind, 
placebo-controlled, mullicenter study to evaluate the effects of revipadn 
for prevention of restenosis after PTCA. The study was performed in 30 
european and canadian clinical centers. Six hundred and twelve patients 
with native coronary artery obstructions suitable for single lesion coronary 
angioplesty were recruited, 306 patients receiving reviparin as a bolus/24 hm 
infusion followed by a 28 days s,c. application, and 306 patients receiving 
unfrestionated heparin bctus/24 hrs infusion and 28 days s.c. placebo. Using 
the intention-to-treat nalysis for all patients, 102 pts (33.3=,=) ofthe revipann 
group and 98 pts (32%) of the control group have reached a pdmary clinical 
endpoint (myocardial infarction, re-PTCA, bypass surgsry, death; NS), Acute 
events within 24 hrs occurred in 3.9% of the revipadn group and in 8.2=/,, of 
the control group (p = 0.027). No difference in late loss of minimal uminal 
diameter was evident between both groups. 
Conclusions. Even high dosage treatment with revipadn did not prevent 
restenosls aftor PTCA. However, them was a 52% reduction in acute events 
in the reviparin group as compared to the control group, a result which 
compares favorably to the reduction of acute events in the HELVETICA and 
EPIC thai. 
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~ Calcium Dependent ;,litde Oxide Synthase Activity 
Is Decreased While C~ciam Independent Nitric 
Oxide Synthase Actlt~tW Is Increased in Aorta of 
Rats With Congestive Heart Failure (CHF) 
Qingping Feng, Xiangru Lu, Jeremy $'~4t, David G. McCormask, 
J. Malcelm, O. Arnold. Victoria HOSpI~ University of Western Ontario, 
London, Ontario, Canada 
The activity of calcium dependent (censf~u~e) nitric oxide eynthase (cNOS) 
and calcium independent (inducible) iNOS determines NO release. It has 
been demonstrated that stimulated vascular NO release is decreased while 
basal release of NO is increased in CHF. However, changes in vascular cNOS 
and iNOS astivities have not been fully described in CHF. We hypothesized 
that decreased stimulated endothalium-depesdent vascular elaxation is due 
to decreased cNOS activity while iNOS activity is increased in CHF which 
accounting for increased basal NO release. 
CHF developed in rats 4-6 weeks after left corerlanj artery ligation (infant 
size 43 + 1.3%, n = 23). Sham-operated rats sewed as controls (n = 26). 
Relaxation of aortic rings to acetylchaline was signif'mantiy reduced in CHF (p 
< 0.01 )with no difference in response to nilroprusside. The activity of chiOS 
and inducible NOS (iNOS) was determined in homogenized aortic tissues by 
measuring the conversion of [3H]L-arginine to pH]L-dtru,ine in the presence 
of calcium or EGTA/EDTA (2-4 rats/assay), eNOS activity was significantly 
decreased in CHF (9.4 =t: 3.1 vs, 23,4 :E 3.5 pmot/min/mg, p < 0.05) while 
iNOS was significantly increased (30.2 ~ 8,9 vs. 13.2 :l: 4.1 pmol/min/mg, p
< 0.05). 
Thus, aortic cNOS activity is decreased while iNOS is increased in CHF 
and may account for differences in stimulated NO release and basal NO 
release in CHF. Modulating NOS activity may be an important herapeutic 
target in CHF to improve endothelial function. 
IS Exercise Training Beneficial to the Failing 
Canine Heart? 
Koji Tedaka, Jie Wang, Gang-Hua Yi, Mathias Knasht, Richard Stannatt, 
Daniel Burkhe~. Columbia University, New York, IVY 
Exercise training (ET) improves funCtiOnal status of patients with heart failure 
(CHF). To determine whether such a banatit may be related to an effect of 
ET on intrinsic LV properties, 9 dogs were inatmmented fcr measurement of 
LV pressure and with pacing wires. CHF was induced by rapid venthcolar 
pacing for 4 wks. FNe of the dogs were paced and exercised (CHFEx) on 
a treadmill {4.4 km/hr, 2 hre/day). The other 4 dogs (CHFc) were paced 
and kept sedentary. Hemodynamic measurements made in an awake setting 
(see Table) revealed that compared to baseline, dP/dtm-~ decreased in both 
groups but the decrease was signilicantiy less in CHFEx. In contrast, end- 
diastolic pressure (LVEDP) of CHFEx was med~ lower than in CHFc. 
B~elh~e CHFc , , CH~x 
LVdP/dtmax (mmHg/sec) 3280 ~:380 2es0~: 100' 2690 ~: 270"t 
LVEDP (mmHg) 4d:2 16:1:1" 8 ~:3"t 
*p < 0.05 vs. Base.e. tp < O.0S vs. GHFc 
m 2°1 
. . . .  5o  10o  
LV Vo lume (ml) 
After the in vivo studies, the hearts were isolated while pen'used with blood 
from a support dog, Hearts of 5 body weight matched conlmt dogs were 
::~i!:i~!iN i ¸ 
i:i:i!i?A 
114A ABSTRACTS-Poster 3ACC February 1996 
also studied. LV end-systolic and end-diastolic pressure-volume relation- 
ships (ESPVR & EDPVR) were measured using an intmvantdcular balloon. 
The data (means :t: SD, Rgure) indicate that, compared to normal he~ls, 
EsPVRs and EDPVRs of CHFc and CHFsx were shifted towards larger 
volumeS. There was a small leftward shift of the ESPVR of CHFEx and no 
significant change in EDPVR between CHF gmupe. 
Thus, El" blunted the rise in LVEDP, provided mild preservation of systOflo 
properflas but did not prevent he significant increase in chamber size (m- 
modeling) secondary to rapid pacing. The benefit.let effects of ET in CHF 
may relate more to peripheral than cardiac effects. 
~ DireCt Elfects o f  Chronic/~l-admnerglc Receptor 
Blockade on LV and Myecyte Function in 
Taehycardla Induced Congestive Heart Failure 
(CHF) 
Francie G. Spinale, Wendy S. Johnson, Yinghua Wang, Zhongting Wang, 
Rupak Mukherjee, Lathe Hobber. Medical Univ of South Carolina, 
Charleston, SC 
Chronic .8-receptar blod~de ~Block) has been reported to improve symp- 
toms and survival in patients wLth CHR However, whether the mechanisms 
for the effects of pBlock in CHF are due to modulating chronotropy, inotmpy, 
or both remains unknown, in order to address this issue, LV and isolated 
myocyte (MYO) function were examined with chronic/]Block in a rapid pac- 
ing model of CHF; and thereby eliminate potential chmnotropic effects of 
~Block. LV function (fractional shortening; FS, %, end-diastolic dimension; 
EDD, am) was measured in 3 groups of 6 pigs each: CHF: 3 wks pacing at 
240 bpm, CHF/pBIock;3 wks rapid pace and/3block (25 mg atennlol/BID at 
days 14-21 of pacing), CON: sham controls. This time of/3Block was chosen 
since cetecholamices are persistently elevated by day 14 in this modal of 
CHF. Isolated LV MYO Percent (PER, %) and velocity of shortening (MY- 
OVEL,/~m/s) were examined at baseline (BASE) and following p-receptor 
stimulation with iSoprotarenol (ISO, 25 nM). 
LVFS LVEDD MYO-PER MYO-VEL 
BASE ISO BASE leo 
CON 354-1 3.54.0.1 4.54-0.1 11.04.0.4 514-1 1794-8 
CHF 12±1" 5.4:L-0.1" 2.24.0.1" 4.1:L-0.2" 314-1" 824-5" 
CHF//~Block 174-3" 5.34-0.2" 2.7:L-0.1 *+ 4.9:L-0.1 *+ 334-1" 834-3, 
*p .¢ 0.05 vs (;ON; +p < 0.05 vs CHF 
Chronic~SBlock during pacing CHF had no sign~cant effects on LV function. 
MYO shortening percent increased with/]Black and was not due to increased 
MYO velocity, but rather to prolonged contraction duration (525:1: 5*+ms) 
compared to CHF and CON (469 ± 9 and 473:1:4 ms). Summary: In a model 
of CHF due to a chronic rapid heart rate, #Stock had minimal effects on LV 
and MYO function, These unique results suggest hat a mechanism for the 
effects of #-bloCkade obsswed in patients with CHF is due to chronotrepic 
modulation. 
~ Differen~,ial Effects o f  cAMP and Protein Kinase A 
on Sarcoplesmlc Reticulum Ca ~ Uptake in Failing 
and Nonfall lng Human Myocardlum 
Uldch Schmidt, Roger J. Hajjar, Robert H,G. Schwinger, Udo Bevandiek, 
Thomas G. DiSalvo, Marc J. Semigran, G. William Dec, Judith 
K. Gwathmey. Massachusetts General Hospital, Harvard Medical School, 
Boston, MA; University of Cologne, Germany 
Human failing (F) myocardium Is characterized by abnormal [Ca~+]i handling 
~ nd deficient in tracellular cAMP. To investigate whether the abnormal [Ca2+]j 
andflag may De caused by altered sarcoplasmlo retk;ulum (SR) Ca 2+ re- 
uptake, we studied Ca z+ uplake, using the fluorescent Ca 2+ indicator FURA- 
2, in SR homogsnates from left vantdcias of nonfailing (NF, n = 7) and F (n 
= 14, 7 dilated & 7 Ischemio cardiomyopathy) explanted hearts. To examine 
whether stimulation of SR Ca 2+ uptake by cAMP and protein kinese A (PKA) 
is altered in F, we examined the effects of cAMP and PKA on SR Ca 2+ uptake 
in NF and F SR homagsnetes. 
l '  
",p'~O.01 compared to NF 
We conclude that: 1) SR Ca 2+ uptake is reduced in F, 2) CAMP & PKA 
am less pOtent in stimulating SR Ca 2+ uptake in F as compared to NF. 
The reduced SR Ca 2+ uptnko in F may result from alterations in the cAMP 
dependent phesphorylation cascade in F myocardium. 
Dec leased Mitochonddel Oxidative Capacity or  
Heouced Metabolic Efficiency in Skeletal Muscle in 
Congest ive Heart Fallule? 
Graham Kemp, Stamatis Adamopoulos 2 Campbell Thompson, 
John Strafton, Frango/Se Brunotte, Michael Conway, Leonard Amofda, 
Andrew Coats 1, George Radda, Bbeashma Rajagopaten. Magnetic 
Resonance Unit, Oxford; 1 National Heart & Lung Institute, London, UK; 
20nessis Cardiac Surgery Center, Athens, Greece 
Recent investigations have demonstrated intrinsic skeletal muScle metabolic 
abnormalities in potlents (LOTS) with chronic heart failure (CHF). To disflnguish 
between the effects of impaired oxidation and reduction in muscle mass 
and/or metabolic efficiency, a detailed bioasergedc analysis was applied to 
data obtained by S~p magnetic resonance spectroscopy during asrubic ex- 
ercise and recovery in 40 male pta with CHF (EF: 23 ± 1.4%, NYHA I-  
IV). Results from 26 studies of forearm finger muscle flexion, 20 studies of 
gastrocnemius contraction and 6 of both were compared with age-matched 
normal controls, Twenty-two pts underwent exercise training of forearm (10 
pts) or gastrocoemius (12 pts). Changes in pH and phoephocreatine con- 
centretion during aerobic exercise and reCOvery were used to calculate the 
maximum rate of oxidative ATP synthesis and the "effective muscle mass; 
which combines true exercising muscle mass and metabolic efficiency (work 
done per ATP hydrolysed). In flexor digitorom supedicialis muscle there was 
a 30% decrease in oxidative capacity and a 45% decrease in metabefic effi- 
ciency. Increased ADP concentration during exercise permitted near-normal 
oxidative ATP synthesis, and so the increased phosphocraatine depletion 
and intracellular acidosis during exercise were due predominantly to do- 
creased metabolic efficienCy with consequent increase in glycoganciysis. 
Rasuifs were similar in gastrecnemius muscle, with a 25% decrease in 
oxidative capacity and a 6(P,~, decrease in metabolic efficiency. Beneficial ef- 
fects of exercise training on the flexor digiforum supsrficiaiis response were 
mainly due to improvement in oxidative capacity while in gastrecnemius both 
oxidative capacity and metabolic efficiency were improved by training. In 
conclusion, skeletal muscle metabolic abnormalities in CHF result more from 
the decrease in metabolic efficiency than from the (nevertheless ignificant) 
reduced mitechondrial oxidative capacity. Both abnormalities result in an in- 
creased activation of glycogen phosphovylase, and both may be improved 
by exercise training, 
~ Inhibit ion by Calcium Antagonism o f  Circulating 
and Rei;ai Endothelin In Experimental Congestive 
Heart Failure 
Chi-Ming Wei, Michihisa Jougasaki, Andreas I_uchner, Danyi Zhang, X. 
Charles Oat, John C. Bumett, Jr.. Mayo Clinic, Rochester. MN 
Endcthalin (E'r) is a i~otent vasoconstrictor and sodium regulating peptide 
whose tissue and plasma concentrations are increased in congestive heart 
failure (CHF) and which may mediate its vasoconstrictor and sodium rag- 
ulatory actions secondary to an increase in intraceflular calcium. Secondly, 
calcium influx may augment ET synthesis. While felodlpine, a dihydropyri- 
dine calcium channel antagonist, is effective in reducing vascular esistance 
in states of generalized vasoconstriction, the actions of felodipine in CHF 
on cimutating El" and local tissue ET remain undefined. The current stud- 
ies were designed to determine the modulating actions of the faledipine (n 
= 6, 40 ms/day oral, 7 days) in an experimental model of CHF produced 
by chronic thoracic inferior vena ceval constriction (TIVCC) compared with 
normal (n = 7) and TIVCC alone dogs (n == 7) in which in TIVCC circulating 
and renal El" are markedly increased. We hypothesized that felodiplne woald 
decrease circulating ET and renal ET. Plasma ET was significantly increased 
in TIVCC compared to normals (26 :E 0.5 vs 12 4- 0.7 pg/ml, p < (~.05) and 
was markedly decreased by falodipine treatment compared to TIVCC {14 
:t: 3 vs 26 ± 0.5 Wml, p ,: 0.05). Renal ET immunohiatochemicat staining 
demonstrated ET presence in normal kidney which was markedly increased 
in the TIVCC in both renal cortex and medulla. With feledipine treatment, 
both renal cortical and medullary ET were markedly decreased compared to 
TIVCC alone (stain score: 0.3:1:0,1 vs 1.5:1: 0.4, p < 0.05). In the faledipine 
+ TIVCC group, cardiovascular hemodynamlco also was road~edly improved 
compared to TIVCC (systemic vascular resistance: 27 :t: 2 vs 44 4- 3 RU, 
p < 0.05; pulmonary vascular resistance: 3.3 :t: 0.1 vs 5.7 =1:0.4 RU, p < 
0.05; cardiac output: 2.9 ~: 0,2 vs 1.7:1:0.1 IJmin, p < 0.05). This study 
demonstrates important modulating inhibitory actions of calcium antagonism 
with falodipine in this expedmantal model of CHF upon circulating and local 
renal ET. 
